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theory, modular: higher-order calculus, 90. 
107 
type-, see Type-abstraction 
Algebras 
initial continuous, ideal fixed points, non- 
well-founded sets modeled as, 93, 16 
Algorithms 
approximate, for knapsack problem on 
parallel computers, 91, 155 
and axioms, for inferences involving 
probabilistic independence, 91, 128 
for computation of functions by planar 
acyclic circuits, 90, 178 
dynamic programming, enhancement by 
interpreted pebbling, 92, 237 
Extquick, distributive external sorting in 
situ: fringe analysis, 92, 141 
for graph problems on boundary node 
label controlled structured graphs, 94, 
93 
logarithmic time optimal parallel graph, 
applications of approximate parallel 
scheduling, 92, 1 
pattern matching: correctness and efi- 
ciency, 95, 225 
polynomial time, for computing order of 
centralizers in linear groups, 91, 172 
randomized, lower bounds for: simul- 
taneous agreement problem, 91, 205 
Assumptions 
Type:Type, for higher-order I-calculi, 
retractions on &domains as model 
for, 94, 204 
Automata 
iterated stack, characterization of deter- 
ministic iterated exponential time 
complexity classes, 95, 21 
Axioms 
and algorithms, for inferences involving 
probabilistic independence, 91, 128 
B 
Bandwidth 
minimization problem, solution in time 
O(n’) for interval graphs, 74, 140; 
corrigendum, 95, 218 
Bisimulation 
domain equation for, 92, 161 
through probabilistic testing, 94, 1 
Bounds 
lower 
nonlinear, on number of processors of 
circuits with sublinear separators, 95, 
117 
for randomized algorithms: simulta- 
neous agreement problem, 91, 205 
C 
Calculus 
based on categorical semantics for com- 
putation, 93, 55 
higher-order, and theory abstraction, 90, 
107 
lambda 
higher-order, with Type:Type, retrac- 
tions on d/-domains as model for, 94, 
204 
systems of equations, X-separability, 
and left-invertibility in, 90, 1 
typed, telescopic mappings in, 91, 189 
Canonization 
optimal, substrings of string, 95, 76 
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Centralizers 
order in linear groups, computation, 91. 
172 
Chains 
set, scheduling for minimization of 




and arithmetic computational model, 
comparison, 91, 142 
with sublinear separators, number of 
processors, nonlinear lower bounds, 
95, 117 
planar acyclic, computation of functions, 
90, 178 
Classes 
approximation, completeness in, 93, 241 
concept, with Vapnik-Chervonenkis di- 
mension, learnability, results, 90, 33 
context-free language, containment in 
NC’, 90, 86 
deterministic-time-complexity, separation, 
and almost-everywhere-complex sets, 
92, 97 
NP, low and high hierarchies in, separa- 
tion by oracles, 90, 156 
Closure properties 
NC’, 90, 86 
Coercion 
implicit, inheritance as, 93, 172 
Completeness 
in approximation classes, 93, 241 
P, and real functions and contraction map- 
pings, analysis, 93, 333 
Complexity 
classes 
deterministic iterated exponential time, 
characterization by iterated stack 
automata, 95, 21 
deterministic-time, separation, and 
almost-everywhere-complex sets, 92, 
97 
computational 
effective entropies and data compres- 
sion, 90, 67 
oblivious branching programs of linear 
length, 94, 232 
controlled selection, 91, 103 
depth-restricted branching programs, 
lower bounds, 91, 1 
and simple sentences, relationship in 
decidable theories, 94, 62 
space, P-complete problem GEN, analysis 
with oracle branching program, 95. 96 
zero knowledge interactive proofs, 93. 223 
Computation 
categorical semantics for, calculi based on, 
93, 55 
finite field, models of Boolean circuits and 
arithmetic circuits, comparison, 91, 
142 
functions by planar acyclic circuits, 90, 178 
space-bounded, investigation by oracle 
branching program, 95, 96 
Computers 
parallel, knapsack problem on, approxi- 
mate algorithms for, 91, 155 
Concatenation 
records, type inference for, 93. 1 
Concurrency 
models, with fair merge and full recursion, 
93, 114 
Connectivity 
and reachability, relative complexity, 91, 
177 
Consequence relations 
simple, in general investigation of Iogics, 
92. 105 
Control 
flow. in logic programming without logic, 
comparative semantics for, 94, 123 
Correctness 
and efficiency, pattern matching algo- 
rithms, 95, 225 
Critical section 
fault-tolerant, management in asynchro- 
nous environments, 95, 1 
D 
Databases 
general logical, default logic semantics and 
stratification, 91, 15 
Data compression 
and effective entropies, 90, 67 
Decidability 
finite probabilistic propositional dynamic 
logics, 94, 180 
Decomposition 
word, relationship to canonical rotation of 
word, 95, 76 
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Dimensions Fault 
Vapnik-Chervonenkis, and learnability, 
results, 90, 33 
Domains 
tolerant critical section management, in 
asynchronous environments, 95, 1 
Fixed points 
concrete and event, universal object con- 
tent, deduction from existence of 
universal homogeneous event struc- 
tures, 94, 48 
ideal, non-well-founded sets modeled as, 
93, 16 
Flow time 
dl-, retractions on, as model for Type: 
Type, 94, 204 
mean, minimization by scheduling chain- 
structured tasks, 92, 219 
Functions 
Boolean, computation by planar acyclic 
circuits, 90, 178 
E 
coercion, interpretation of inheritance via, 
93, 172 
Efficiency 
and correctness, pattern matching algo- 
rithms, 95, 225 
Element distinctness 
real, feasible and NC, and contraction 
mappings and P-completeness, anal- 
ysis, 93, 333 
integer, problem, lower bound, 94, 83 
Entropy 
effective, and data compression, 90, 67 
Environments 
asynchronous, fault-tolerant critical sec- 




for bisimulation, 92, 161 
for category of complete metric spaces, 
solution, 90, 217 
recursive, solution with information 
systems, 91, 232 
systems, and X-separability and left-inver- 
tibility, in I-calculus, 90, 1 
Equivalence 
input-oblivious decision, of linear length: 
computational complexity and expo- 
nential lower bounds, 94, 232 
interval, bandwidth minimization prob- 
lem, solution in time 0(n2), 74, 140; 
corrigendum, 95, 218 
structured, boundary node label con- 
trolled, graph problems on, algo- 
rithms for, 94, 93 
Groups 
Grammars 
graph, boundary node label controlled, 
algorithms for, 94, 93 
Graphs 
models for polynomial learnability, 95, 129 
Explanations 
partial, as additional information, effect on 
learning, 95, 162 
Expressiveness 
stratified logic programs, 90, 50 
F 
linear, order of centralizers in, computa- 
tion, 91, 172 
H 
Hierarchies 
high and low, within NP, separation by 
oracles. 90, 156 
Factorization I 
integer, Pollard’s rho method for, theory, 
90, 139 Identification 
Fair merge reliable frequency, and one-sided error 
and full recursion, in concurrency model, probabilistic inductive inference, 92, 
93, 114 253 
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Images 
inverse, analysis, in generalization of strict- 
ness analysis, 90, 194 
Independence 
probabilistic, inferences involving, axioms 
and algorithms for, 91, 128 
Induction 
Scott’s rule, irreconcilability with context- 
free recursion: process expressions 
and Hoare’s logic, 95, 192 
Inference 
involving probabilistic independence, axi- 
oms and algorithms for, 91, 128 
one-sided error probabilistic inductive, and 
reliable frequency identification, 92, 
253 
type 
for record concatenation and multiple 
inheritance, 93, 1 
with recursive types: syntax and seman- 
tics, 92, 48 
Information systems 
Scott’s, in solution of recursive domain 
equations, 91, 232 
Inheritance 
as implicit coercion, 93, 172 
multiple, type inference for, 93, 1 
Integers 
deterministic sorting on parallel RAM, 94, 
29 
element distinctness problem, lower 
bound, 94, 83 
factorization, Pollard’s rho method for, 
theory, 90, 139 
Irreconcilability 
context-free recursion with Scott’s induc- 
tion rule: process expressions and 




classes, containment in NC’, 90, 86 
effective entropy and data compression, 
90, 67 
logic programming, without logic, flow of 
control in, comparative semantics for, 
94, I23 
programming: inverse image analysis in 
generalization of strictness analysis, 
90, 194 
query: expressive power of stratified logic 
programs, 90, 50 
semantic interpretations with inheritance 
polymorphism, 93, 172 
for testing concurrent processes, 94, 1 
Learnability 
polynomial, models for, equivalence, 95, 
129 
and VapnikChervonenkis dimension, 
results, 90, 33 
Learning 
effect of partial explanation as additional 
information, 95, 162 
Left-invertibility 
and X-separability and systems of equa- 
tions, in 12-calculus, 90, 1 
Logic 
default, for defining semantics of deductive 
databases and logic programs, 91, 15 
general investigation: simple consequence 
relations, 92, 105 
Hoare’s, and process expressions: irrecon- 
cilability of context-free recursion 
with Scott’s induction rule, 95, 192 
programming, without logic, flow of con- 
trol in, comparative semantics for, 94, 
123 
programs, stratified, expressive power, 90, 
50 




parallel random access, with bounded 
memory wordsize, 91, 259 
Makespan 
minimization by scheduling chain-struc- 
tured tasks, 92, 219 
Management 
fault-tolerant critical section in asynchro- 
nous environments, 95, 1 
Mappings 
contraction, and real functions and P-com- 
pleteness, analysis, 93, 333 




deterministic simulation with constant 
redundancy, 92, 81 
deterministic sorting of integers on, 94, 
29 
complete, semantics in, foundation, 90, 217 
Minimization 
wordsize, bounded, in parallel random 
access machines, 91, 259 
Metric spaces 
finitely stratified, 93, 93 
Patterns 
Problems 
matching, algorithms: correctness and 
efficiency, 95, 225 
Pebbling 
interpreted, enhancement of dynamic 
programming algorithms, 92, 237 
Polymorphism 
bandwidth, problem solution in time 0(n*) 
for interval graphs, 74, 140; corrigen- 
dum, 95, 218 
makespan and mean flow time by schedul- 
ing chain-structured tasks, 92, 219 
Models 
bandwidth minimization, solution in time 
0(n’) for interval graphs, 74, 140; 
corrigendum, 95. 218 
combinatorial, P-completeness result in 
terms of real numbers and continuous 
functions, 93, 333 
computational, Boolean circuits and arith- 
metic circuits, comparison, 91, 142 
concurrency, with fair merge and full 
recursion, 93, 114 
for polynomial learnability, equivalence, 
95, 129 
connectivity and reachability, comparison, 
91, 177 
for Type:Type, retractions on d/-domains 
as, 94, 204 
Monads 
role in modeling notions of computation, 
93, 55 
controlled selection, complexity, 91. 103 
graph, on boundary node label controlled 
structured graphs, algorithms, 94, 93 
integer element distinctness, lower bound, 
94, 83 
knapsack, on parallel computers, 
approximate algorithms for, 91, 155 
P-complete, GEN, space complexity, 
analysis with oracle branching 
program, 95, 96 
N 
NC’ 
closure properties and classes of languages 
in, 90, 86 
Networks 
asynchronous distributed, fault-tolerant 
critical section management in, 95, 1 
Notions of computation 
modeling, role of monads, 93, 55 
simultaneous agreement, lower bounds for 
randomized algorithms, 91, 205 
type inference, for record concatenation 
and multiple inheritance, 93, 1 
Process expressions 
and Hoare’s logic: irreconcilability of con- 
text-free recursion with Scott’s induc- 




NP, problems, approximation properties, 
93, 241 
Oracles 
number in circuits with sublinear sepa- 
rators, nonlinear lower bounds, 95, 
117 
Programming 
dynamic, algorithms, enhancement by 
interpreted pebbling, 92, 237 
Programs 
branching 
for separating low and high hierarchies 
within NP, 90, 156 
Order 
91, 172 
depth-restricted, lower bounds, 91, 1 
oblivious, of linear length: computa- 
tional complexity and exponential 
lower bounds, 94, 232 
oracle, and Logspace versus P, 95, 96 
centralizers in linear groups, computation, 
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general logical, default logic semantics and 
stratification, 91, 15 
stratified logic, expressive power, 90, 50 
Proofs 
zero-knowledge interactive, study, 93, 223 
Propositional dynamic logic 
combinatory, essay, 93, 263 
finite probabilistic, decidability, 94, 180 
Q 
Quantification 




and connectivity, relative complexity, 91, 
177 
Realizability 
structures, recursion over, 91, 55 
Records 
concatenation, type inference for, 93, I 
Recursion 
context-free, irreconcilability with Scott’s 
induction rule: process expressions 
and Hoare’s logic, 95, 192 
full, and fair merge, in concurrency model, 
93, 114 
over realizability structures, 91, 55 
Reducibility 
truth-table, via Boolean circuits to SAT. 
91, 86 
Redundancy 
constant, deterministic P-RAM simulation 
with, 92, 81 
Reliability 
frequency identification, and one-sided 
error probabilistic inductive inference, 
92, 253 
Rho method 
Pollard’s, theory, 90, 139 
S 
Sampling 
dynamic, for establishing learnability of 
concept classes with Vapnik-Cher- 
vonenkis dimension, results, 90, 33 
SAT 
truth-table reducibility to, 91, 86 
Scheduling 
approximate parallel, applications to loga- 
rithmic time optimal parallel graph 
algorithms, 92, 1 
chain-structured tasks, for minimization of 
makespan and mean flow time, 92, 
219 
Selection 
controlled, complexity, 91, 103 
Semantics 
categorical, for computations, calculi 
based on, 93, 55 
coercion. in interpretations for languages 
with inheritance polymorphism, 93, 
172 
in complete metric spaces, foundation, 90, 
217 
default logic, and stratification, of general 
logical databases and programs, 91, 
15 
denotational, for universal homogeneous 
event structures and domains, 94, 48 
for flow of control in logic programming 
without logic, comparative survey, 94, 
123 
and syntax, type inference with recursive 
types, 92. 48 
Sentences 
simple, relationship to complexity in 
decidable theories, 94, 62 
Separators 
sublinear, circuits with, number of pro- 
cessors, nonlinear lower bounds, 95, 
117 
Sets 
almost-everywhere-complex, and separat- 
ing deterministic-time-complexity 
classes, 92, 91 
non-well-founded, modeled as ideal fixed 
points, 93, 16 
semilinear, binary encodings, containment 
in NC’, 90, 86 
Simulation 
deterministic P-RAM, with constant 
redundancy, 92, 81 
Sorting 
deterministic, integers on parallel RAM, 
94, 29 
distributive external, in situ algorithm: 
fringe analysis, 92, 141 
Stratification 
and default logic semantics, of general 
logical databases and programs, 91, 
15 
type abstraction, in design of type dis- 
ciplines for programming languages, 
93, 93 
Strictness 
analysis, generalization from inverse image 
analysis. 90, 194 
Strings 
substring optimal canonization, 95, 76 
Structures 
event, universal homogeneous, demonstra- 
tion of existence, 94, 48 
realizability, recursion over, 91, 55 
Syntax 
and semantics, type inference with recur- 
sive types, 92, 48 
T 
Tasks 
chain-structured, scheduling for minimiza- 
tion of makespan and mean flow time, 
92, 219 
Testing 
probabilistic, bisimulation via, 94, 1 
Theories 
abstraction in higher-order calculus, 90, 
107 
decidable, relationship of complexity and 
simple sentences, 94, 62 
Pollard’s rho method, 90, 139 
Time 
deterministic, complexity classes, separa- 
tion, and almost-everywhere-complex 
sets, 92, 97 
deterministic iterated exponential, com- 
plexity classes, characterization by 
iterated stack automata, 95, 21 
flow, see Flow time 
logarithmic, optimal parallel graph algo- 
rithms, applications of approximate 
parallel scheduling, 92, 1 
optimal quadratic, substrings of string in, 
canonization, 95, 76 
polynomial, truth-table reducible to SAT, 
91, 86 
Type-abstraction 
stratification, in design of type disciplines 
for programming languages, 93, 93 
Types 
inference, for record concatenation and 
multiple inheritance, 93, 1 
recursive, in type inference: syntax and 
semantics, 92, 48 
w 
Words 
decomposition, relationship to canonical 
rotation of word, 95, 76 
Wordsize 
memory, bounded, in parallel random 
access machines, 91, 259 
X 
X-separability 
and left-invertibility and systems of equa- 
tions, in I-calculus, 90, 1 
z 
Zero knowledge 
relativized perfect, nonidentity with BPP, 
93. 223 
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